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(54) ACID-SENSITIVE POLYMER. RESIST COMPOSITION, 
AND PRODUCTION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer, having practicable sensitivity and capable of 
forming a fine pattern without swelling and peeling at a 
low cost by including a specific lactone structure as a 
protective group of carboxyl group in the side chain of a 
resin and an additional acidic functional group having a 
protective group unstable to acids in the side chain of 
the resin. 

SOLUTION: This polymer is capable of forming a coating 
film insoluble in a basic aqueous solution and is obtained 
by including a lactone structure (especially 2-hydroxy-y- 
butyrolactone) of formula I [(n) is a number of 1-4; R is 
H f an alkyl, etc.], as a protective group of carboxyl group 
in the side chain and further an additional acidic 
functional group, unstable to acids and having carboxyl 
group containing a protective group represented by, e.g. 
formula II [R1 is a (substituted) 1-4C alkyl; Z is plural 
atoms required to complete an alicyclic hydrocarbon 
group together with C combined with R1] in the side 
chain. 



LEGAL STATUS 

[Date of request for examination] 23.06.2004 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 



FORMATION OF RESIST PATTERN 




TT 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAARraawXDA41 1 01 2326P1 .... 05/1 0/05 



3 A 



(19)B*BM*ttJr (J P) (12)^|l§4$rf^$K (A) (ll)#Wai®^H#^ 

#^¥11 - 12326 

(43)^WB ¥/&ll^(1999) 1 ^190 



(51) Int. CI. 6 
C08F 20/26 
12/04 
22/40 
246/00 
G03F 7/004 



501 



F I 

C08F 20/26 
12/04 
22/40 
246/00 

G03F 7/004 501 





&m¥9- 165935 


(71)ffi®A 


000005223 










(22)fflgB 


¥^9^(1997) 6^ 23H 




^Jl|*;i|©m4 1 l^K-h/hBg4'4TB 1# 








1^ 








mm mm 








tfi£i)\m)\mtfitpM&±frm<p 4ts is 
















is* 








#^JI|»JH(ifrfr4'ME±/hE4 I 4TB 1# 



















(57) [»»] (4IE1E*) 
[mM] K r Ffc-SWiA r FI^>71/- 

(I) (CJ:D«sn«?^h>ffi^ 



( 2 ) 



1 

mot, (I) 
[fti] 



[ft 2] 

ft 

• - • (ID 

z 



5 <D^-rnfr-m\zi&vt<DWtm&&m&fr. 
iB»aKft**«» fc-g-frxx wr s ^ / v- 

**Jfi*»"3»i*IBttI&l||^|jtft**«»*«, T^v> 

ft<, *5t (I I I) 
[ft 3] 



. O I .... 



11-12 3 2 6 



♦ • • (III) 



(±5£Ki5^T, r, &£ztz\t^n*nmmizm\zm 
im&ma] &j£; (i) 

[ft 4] 



(nfctl~4©gg:T*9. Rte*ifi<&-5^teffi£©7 
X7.7 i ;i/^L,T^-5 2ffi*^<ffijec9e©ICiK 

m\zm\ztthT^&feti&mM$:m'rz>mm<z>wt&-gm 
&&-sts. &&&*mmz^m*WimMf$.&<z)&mfeii 
20 a-e-^t, 

mmmm!am&wvTftm-rz>£mE<Dmz^$;&ti. 

[1**^9] ffita^ h 2-tHD*y- 

c»^js i o ] mfs&mi&tiim'&mziov j 
CttjfcjRi 1] jHrettaK^tts^tc^tt^iAAiott 

tt*flB»««. *fc.i:t>TfWK*J1l8fc, *a (I I) 
[ft 5] 

f ... 

>C '-. • • • (ID 
40 x^: £ 



@&©vrrn^-c&oTfc&<, z«r, 36«*s-&bfcisi 
MTt i «> fcreawKft***s£j*-r*©fc<&»fc 

50 fr&£D*tt©fM!fcJ:D«IBL3.6tf|j6*fcofc#ai 



( 3 

3 

[«*iR13] ilEty v-J|M£©&|;:«fcoT&lS8b 

i 2iEm©i'> j x hm^«5. 
[if mm i 4 ] MtEiiim©#ss-g-w#^#*->;i'S 

[flS6] 10 

^A^-/* • • • an) 
.- z 

i;T$5) T*$n<5;i££l#&£-r-5. Ht#JS13fE 

Sr#?afrs, it*3H8~ 1 4©v^-rn^— ^jrtB^cD 20 

?-)V-Z-* h + v-Dtf^-^-h, X^JU- 3 + 

[it 1 8 ] nt&g 8 ~ 1 7 ©v^-rn^— 3g»cts« 

©1^7. h«J««ft»tR±K:|&#U, 1/5?* hgl£]f£j6£ 
MiE@ftX«©&, WfEP-i?X h^&«[Stt*»«?T?S 

mti&sfe. 40 
[nt^js 1 9 ] w:#ig8 ~ 1 7 m>-rn^-JSKf2«e 

©#s? * b 5 -s wis k j; k> @#-r Z> IS t , 

j&Jjfe. 50 



1 ^KWl 1 - 1 2 3 2 6 

4 

muz;* hmj&#)(E>&&£. mnmm±\z 0 . 1 ~2 u 

§S#JR 1 9 fB«©¥ig#ge©§ijg2ffe 

[si^2i] mzmxxmi*, KrFi+->7^ 

if*ffioTHfT$tlSdt^m<h-r-5W*^l 9£fc 
it 2 OfE©©¥3S#eg©&ifc£i*. 
[iS;f<Jg2 2] #93ZS3£X@t3, ArFl+v''?!/- 

« 2 0 IE«©¥S<*:ge©§Sjg^£&„ 
[W*3S2 3] ^IES^IS«, Hl}fE*g*^*^i: 

bx. T;^utt^«^oT*fT^nsct*4f^ 
t-r-sw^i 9~2 2(D^-rnfr— mt'z&<z>¥m#m 

[fg9!©fftffl&t»9I] 
[0 0 0 1] 

©#ft@}aESX©3fc©»iK;o< J: 0 < . fl8aEA»*-3 
US V >F 5 -f x y ^ > ^BHi ££-:b-tmo*m© BflSga^ 
f&ifcoXH-S. 
[0 0 0 2] 

[«E#©SW] ifi¥, ¥»^Mjtlct3tt^®rbV^7K^ 
W.tVTyyikPVyh>X.*5'-?U— if (&S2 4 8 
nm, WTK r F tiSS-T) *fflV^fc7* h U V 

zmwci/i?* hsa^*** 1 BMt©H. 1 t o e.»c«k 

oTti^$tlTV^(J.M. J.Frechet et al. .Proc.Micro 
circuit Eng., 260(1 982), H. I to et al. .Digest of Tech 
nical Papers of 1982 Symposium on VLSI Technology, 
86(1983),H. Ito et al. , "Polymers in Electronics", AC 
S Symposium Series 242, T.Davidson, ed. , ACS, 11 (198 
4), USP 4,491,628(1985)) . ^©S*«^«. I/^Xh 

[0003] z:n*T#*KjK<»fiflE, mmznxu 

t -^"h + ^^jRxjU (t-BOC) ffctfUfciX 
^i/-;!' (pvp) fc, ?t»cJ;^TK*M^-r-5P 
AG (Photo Acid Generator) *JO^.fclt;^iii®^7H>' 



myt&vmm <peb) kj:ot. «iST^t-B 
oci«b. -f^^yt-m<t^mtfs.^>. mm 

[0 0 0 4] Jff4p, h?7XODRAM§C- 
Jl*»&©it5^A'^;*©ffr£lC;ttLT, «kDfefi©$g 
VVArF (7y<b7;W^» I+J/Vl/- tf ffifil 9 

3nm) Srffiv^uyy^^^ww^fc^irTioTfr 10 

[0 0 0 5] 

*«*"r*^^^U;Vtt9R«rjfi*ffl^TV»* (09x.tfK. 20 
Nozaki et al, chem. Mater., 6, 1492 (1994), K.Nakano et 
al.Proc.SPlE, 2195, 194(1994), R.D.Allen et al.Proc.S 
PIE, 2438, 474(1994)*?) . CtlStt, UMl^fiP 

2>z\£-cm®.mzisi?xb<Dm&tiw4-wtr), mytm 

p a& fo7;^ -;k««Arr« £ v»o it^mm u h 
nx^ft. 30 
[0006] ^newi^aws^siftu. ¥m#m 

te^igii@^^Xhai^3nTV>-5(K. Nozaki et al, 
Jpn. J.Appl.Phys.,35,L528(1996)) . ZLfttt, mJ5<0& 

[0 0 0 7] *%m&. ±fBbfcra®*^9lL. g¥7 
«, K r F&2>V>«A r FX*->VP— • *fm\Zft 50 



( 4 ) 1 - 1 2 3 2 6 

6 

*@:ft8B©Ste©l££;*:£< It, ifSJgfi, if53>^7 

nJfjg&Sr Sift b- >>X b UfSM &m&T Z> Z. h \z tb Z> . 
[0 0 0 8] ■£*>\Zip.5&m<Dho— OCDBWH d©«fc 

#mmvm&-%iii&mm?z>z.t\z$>z>. 

[0 0 0 9] 

[0 0 10] ^fgfpite-?-©— o©Bic;j3V:>T, ^e/v— 

fi^-tew&s (i) icj;t)X£ns54? h>*j6*wc 

[0 0 11] 
[ft 7] 



CI) 



[0012] (n«l~4©SE&T&9, R«*JSi2>.5 

[0013] cciTfiefflf *a^flc«. »*b<«^-n 
**;^*->;ps*wr* (^^) ypvu-bm*; 



[0 0 14] *^^©l/^hffl^«^ 

ft-W&comytytm<D$L-Bi (180~300nm) \Z$i\f 10 

±©K#grC«U IfS^MKJPeo.- 4/imi:Wcl& 
\z*r<Dm&&&2 0%OTiftt), A^->CD^*t# 

[0 0 15] ffiSS 

[0016] z.z.-z, m-(Dmm^mti)v^^)vm 
v>mx& (in iz£r)mi££>nz>m&&mtt)i&*-> 

£•5. 30 
[0 0 17] 
[fc 8] 



J' 



(II) 



[0 0 18] (ijSfcfcHT, R, «l~4<S©^Ig 

^©»c^^*^:fficDl^T$*T) 

#«EL5***, fiFSL (1 1 1) ££0*3*1*. 

[0 0 19] 
lit 9 ] 

O I .... 

If J." •-. • • • (Ill) 

0 ••. .2! 

[0020] <±5*k:43v»t, r, ^jctfzte-^ven so 



( 5 ) #S1¥1 1 - 1 2 3 2 6 

8 

h, x^-3-xh*vyDtf*^-h, ypei^> 

n-JM^x-^kr-fe^-K $fctt-?-*i£© 

[0021] £tt&m\t, *&wv>u~;7> ha^* 
tg&mtittmxmytT&jimt. Mi»i/-^xh 

4#m<h-f5. k>?X hrt?-><DMtftJjm&£Zfi. Z.<D 
[0 0 2 2] immzZ* l^X h/V7-><DWj8tfjm 

X<D'&-Z$>^Tnm&ftom\Z, JfeCPEB (#XM 

tie-pTWjic^js-r^ n tana**. 

[0 0 2 3] *ISW©»iSj&tt*S^ft:©«-&, 

m&ttmz&tbzMiS. (i) ©^^awfrsx^T-jw 

*lrWT-5 ; E>'V-^fir©-^W^tt0. 1~8 Omo 1 
%^jff*b<, iOffSKIll 0~5 Omo 1 %i>m 
UStlS. cine.W^yv-mffi©^^! Omo 1 

VK/1^-X>y#^T3J||gKfcD. *fciS»»C6 0mol 

%*±0-s£, #J8liB«*i?Bfc»in]©#g^SB#s-£tr ; E 
j -?-wwfi'>ts. < fz%tz.#>®mK?-><DM&.\z7fm 

IZUQ. $?.{C8 Omo 1 %£±|5]£><k, 

tew g »i)mm*im \z%\t lt l * ? . 

[0 0 2 4] (PAG) O^WItt, 0. 1 

~5 0wt% (#v?mm\ztt-r%-gftm) *»«man 

iD«FSb<ttl~l 5w t %^«5i$n-5. * 
fe*^^tcfflv^ti^>a^osaipi^^a«2 o o 
o~ioo^©«Wi^n^, iDiifiL<li5 

o o o~5^c5isffl*t«jii$nf». hmmztia*. 

3 Owt%jn^.e,n?>*^ iDif*L<iiio~2o% 
[0025] m»i&iiVTmmzti2>m.mtfi7nmmt. 



( 6 

9 

^©&Jg< * > «r"^W bfc ^W«&g<D#»«ta*#§tf £ 

£D#3;b<te*&fl^h 7*3^7 >^x^ 

A (TMAH) ©*»ttT*-0, ^«^©(6j±0/cJ6 

#®»ft#J©«ftmini%£in*.Tt>&ir>„ 

[0 0 2 6] 

i%m<Dnm<DBm] *%m\z£2>uz;xbm.i$.®)B.zt 

l/^h/^->©M*ili ETF©f¥8B&ia9]a^ 

«K*Sf£fctt*©flHiaS**rU £n*tflI0l*>5KNI 

bfc»&. bJ^F £fc 0 3 

#<!:> (b) »«ffl«c»«ftRJUlUT^W!rr-6t. ttK 

OfcHHSfeM) tS^tfftO, *-©BEftMEtttf«tta 

msc (i) (id ckoasns^ h 

[0 0 2 7] jfcfggj©^*. h«jfc*n?tt. £#8fre© 

KiK«r*tt*©««*s*A.-r*. »»8ftnit 
^©iBmic^-cyD b>wt&msi-rz>{£¥itim{Em ! & 
£b\ s: ©&**»«© 1^5?^ haj«*#a**fl[*a 30 
*&, «s*©j»st^ttKttims**ferit-r 

**. S&fc, St; (I) ■«Sn45^h>IMHt«W 
^SSf)6*««a6©JR«li:**oT. »3t«TttJ:D*V» 

V>&fci6> ftfH©ftWf£'-;':ftt&5ns. 
[0 0 2 8] *58W©WS?^ h«J*»fc*V»T**HIM6 40 
£LT/BV»&n*tt*j6ttB-&#©*|j6tt. ±ffibfcj; 
"5fc*fK 4*fcfb¥*tt©*#xXA©fc«>©*fl:**t 
fcTRBK;BV»T, 4*Kl|»jeT€?«&"b©TrttS:V»*t. 7 

-5T^ U I/- V-JUflr^* fry? U h^^; 

N-ai7K5«l&#, X^b 



1-12 3 2 6 

10 

U b- h&S-g-ttte. S3t3tagt bTgSlSs^ 
St. #{'2 5 0 nm£AT©feSS^o*i!S^^fflr-&« 
-Sir. -t©ifeS©^©K4JiAt/h$-i>^ir^v>TfiST* 

[0 0 2 9] A r Fl^vV WifOi^MtSffi 
tt©0ft&ft£3MK£b-Oilu>S4id-fc:ttU K9-fXy 
^>yi»<4i:tfcJr. ISK&fi (19 3nm) 

[0 0 3 0] ±f2bfc«k5.&T^«J b— h&-5V»«** 
9 U b— KM-frfle&C^E-OttORMiKttS^le©^? 
£ (AS¥J9&?S. Mw) jEv^ffl-r^Soitli? 

}ifib<«2, 0 0 0-1, 0 0 0, 0 0 0© 
^ffl-C&0, ctDfi t *b<(4 3, 0 0 0~5 0, 0 0 0 

*%^lr*3ViT, ttflTT'6££©Tr#<&HfeSJ6 

**>©*#iHbttWr*i:. &5£ (IV) fcjR-rt*t)T? 
**. 7* Ub-h* 3 C 

C=U5fe»£U:©fe<z)fe-£tr) S«j«bTV»TfeAv>. 

[0 0 3 1] *^fc*V^T, ffi^-r«Jlt©T#*K 

±flct-r*t>©ft#!»bTRiHr*t, *5£ (iv) \zm 

[0 0 3 2] 

Kbi o] 

R' X 
— fCHz— i-^jj (CH 2 — C-^ • • • (iv) 

0 '' ^OY Q * ^OLAC 

[0 0 3 3] fc* 7^'JWh«3^1^ 

flt"b;inKJ|si;T*j«"j-*^fc*«Tr#*. ±sic^v^ 

Apy>. t;p+ji/», ^^D-jus^s^b, y«« 

5xjus, -fyjR;Px;us, 2 2 -T^> 
^;usicf^a$n-5t>©&*-r„ m, na#tyv-» 

Ctt» *ft-?n»KWB©fcv»KD#*ISt-^ /\ny> 
OKX, *^) . fi»7;w*jua6 (7^;PS, x 



( 7 ) 



11 

=?)\>mm . ->7yi, -t-a>tt-?« o. (n ©7 

[0 0 3 4] *5tm-ZMlftz (**) 7^iJl/-hfl 
5AIBN (2, 2* -Tl/tfX'fy^D- hu;w 

<onwfmm-t^ z.tizj:-D t wfij icm&-f 3 z. t #t 

#-5. T^UP— hftft-g-tteiftQttjg 

[0 0 3 5] ttmnui?* hm.^mz^xt 

[0 0 3 6] 

[fc 1 1 ] 



1" 



(II) 



[0037] (±itic*3ViT, r, \zi~4m<D&mm 

5£ (JlDlc^DSSn-g.. 
[0 0 3 8] 
1 2 ] 

o f»... 



(III) 



[0039] (±s;ic*5Vix. r, *5«fctfz «-^tven 

b < rarest 

^m^J6tt*S-&#:«> »*b<«^ (V) CioT 
[0 0 4 0] 

[fbi 3] 



1-12 3 2 6 

12 



— (-CH 2 



X 
r4* 



ft 



(v) 



[0 0 4 1] (±5£l;i:J3V>T> R, , R' , X, m£cfc 

zfnitm&femizmc-z&K). ^<Dmmm^zm^h 

tzW&&R' 43=fctfXte. !§]-%> L<ragfc^T^Tfc 

*^©HMic*viT, 2*>\zmm\z&m-rz>z\t<D-v 
zz&mfctii&m&mt. ^ (vo K^sn-sr-:/ 
^ ^ h > - 2 — r 99 »; u— h / 2 - * 3^- 

[0 0 4 2] 

Wti 4] 

? X 
— *CH 2 — i-^ (CH 2 — 



(VI) 



[0043] (x«^^*af6«>vi«*^-ri^— %>l< 

«SfcoTWT<fe&V>) 

(R I EHft) £#3 £££5^% ££T?, IttiRl^ 
•T-5>&£«, *S^4 3 ©^2CD ; Ey-7— ^Tfe-52 

30 -^5 i ;i'-2-Tyv>5 i ;u><^^u^-hc9#wa* 

5 Omo 1 %SSl'-r«.i^S^*-5. 3ifzZ\CD&m-£rfr 
Ar Fl+->Yl/- !f©.fc?fc®MifcB (19 3nm) 

[0044] ±iebfc«t 5 te.&m-&mz&vz>m 1 

/v-|lffit*5r-^D7^b>-2 — f)V**ir 
l JI/-H©tt$tt2 0~7 0mo U^ifSK, ± 
Off* L<«3 0~6 Omo 1 %ifi$m,ZnZ>. Z.ft<o 
<D=EJ^r-^(D^mifi2 Omo 1 %&Tm%t, /I 
40 ?-><Dm&tlAmm\ZUK), £fci£K8 OmoUS 

L<tt40~60mol 

[0 0 4 5] ±Eb&J:3&jB2©*yv— l|Mft 

so nt^D, (vo ictoTaan** 



13 

JVBifl. ^tl^tll 9 0~2 5 0 nm»C^V^T ; E;i'®7t 

[0 0 4 6] mjs.<Dm&#&u~?z h<D&#m%thtz 



< 8 ) ftffl¥-l 1 - 1 2 3 2 6 

14 

[0 0 4 7] 

[ft l 5 ] 




+ PAG <* 



+ PAG 



hv 



+ H+ 



[0 0 4 8] ±IBL/ci5^S^»r^^nSffl^ 

z v>m»-h7)Vfj^) *im&<Dtztt>. n©g)t 30 
«i4i*astt*»iaEKii*ta:»3, w^>xmmz^xm 

[0 0 4 9] ^iOftflSllI/^M^^T. ± 



3ft&©£-&g-Ts. 

B&©^#&as*fcttj«ai5£»*^u xijbf, , p 

F, , AsF, , SbF, , CF, SO, , CIO, ft 
[0 0 5 0] 

[fbi 6] 

(R)3 — s*x: 

[0 0 5 1] (2) XM>l!X7fJHI: 
[0 0 5 2] 
[ft 1 7 ] 



15 

(2) W*y&lx.x?A>m : 



#i¥l 1-12 3 2 6 
16 




[0 0 5 3] (3) /\ay>fc%)m : Hb 18] 

[0 0 5 4] 

(3) ^o^fcftg: 




[0055] u^cpag 0HftR£fti) ta. **w 20 mstzr^fr, T-^^h>, :/nt£^>^ 

£**T#5. PAGfflffflllt 0. l~50wt% [0 0 5 8]*^H % £fc±tELfcJ:3fcI^7. V®. 

©***j:^PAG©fiyB«*#afr*tt*»*f*L, *. «5asfis«, ¥«#gfi, *©«&©8«k*v»t 

[0 0 5 6] *5&m<Dvv*vt&.f8i.mz, s3r_ktaLfc 30 t, ->un>*jg, #«ttt7 5 7;?xs 

-h, x^ji/-3-xh+->ynt!^-^-h, &£.tf7 ^Ttav^. $ it z.n seoas«H, -tmcsfrsusj 

4K«¥ffiT?^bTfe^v^<. &»cjbi;t2«si6U: «i, i, i, 3, 3. 3 -^u-^^^tf > 

©$«£«£-&# LTfc&V>. ^ne.©^j«©^«« (HMDS) 

wtMsftsv^, ^if>ft**oa*Kaa*«?a[ 40 [0059] i/^ks^omh, itebfcj:? 

[0057] *&w<dw?x b&m\zi*&mz& ^ y^^ftcoirjBoattjft***^ 4# 

ex. ±BL&j:5*j«i (3£*m*) \zmz.Tn&mm izxv>mm*#m-z&z>. u^xhmm\tmo. i~ 

SttJBl/T"b6V». Mg&tfFtKa. ^f®i«ttKCl:^ 2 0 0 it mCD«H35««UftSn**«, K r F-$»A r F&<h* 

iscM^-icioiMssn^ mms.<D{&^m <Dx.*->Tu-*f-?<Dmytom&te. 0. 5 W 

ffl^-^«ic»bTi~3 0w t %©|gffl-emJn-r JPtt, ^©{£i£&<h*©:7 7^K&DT/£<^H-r-5£ 

&©*W£L<. £D«F£L<ktl 0~2 0wt%T& tWg&o 

3. W«i^«g»I^©0tJ«JWTICRg^$n^ ! b©T?«^: 50 [0 0 6 0] S«±tcm?&bfc l/v^ h««> tn^m 



( 10 ) 



11-12 3 2 6 



17 

&mft$t&-vmwi l }iz&ye-rz>mz. ®6 o~i 8 cc 
<oum-vm 3 o ~ i 2 o%>m\zm-DT7v<—i'-rz>z. 

umf&^mtisT, Mz.\ttv byu-h. ifeft&mm 

[0 0 6 1] #V>T, 7V<—!7'&<DVz?Xhm*ftm 

om%&mxm&m<Di!iMn-?m&.mzu%-rz>. m% 
temyt&mit. (a^gn, mmn-m m io 

xn^eg®, m^if-Amytmm. soffit? 

tf (ftS2 4 8 nmOK r F tf&tfifcg 19 3 
nmOArFlz-lf) LT&fflT3©a*W 

[0 0 6 2] S^cDl^>?xh^^PEBT-5^<hlcJ: 

iX^—pUjUMff-HZliffiG 0~ 1 8 O'CCDiaST^S 0 

K «fc o TPSfir £ £ .h £ L v 

[0 0 6 3] PEBCg, t'^HSIttiUTO 

«*fftfl>7^?JI'7> ; 6-^A (TMAH) (Dim 
[0 0 6 4] 

mmm 1 ] 

2 0 0ml © 3 OP 7 ^X PKlflTFo 
-, 5 0m 1 <D&.Mmk*?-U>, 2-kh'D*->-T 50 
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-f^ayp b>5. Og (48. 9mmol) . 
MJlf^75>5. 4 5g (5 3. 9mmol) £S 

AU gX^HATOIC fegfrt^ffirra 

-MCAtlT^-Dfe^^^U^^DU K5. llg 
(4 8. 9mmol) * 1 ^^(tT®Tb, *-«!>& 2 
SJS«fjK*3 0 0ml ©»»o- 
MC#U SJ&}|F$?£ 10 0ml ^V^TgSfP^ 
*T?ft*Lfc. #Jiraii^;<?W>T3|EjJ*WU 5fe» 
**fcW«Jg*fc*fil£&:J- h >J *A± 

[0 0 6 5] IRS 7. 25g (78. 1%) 
1 H NMR(CDCU , d, J in Hertz) : 1. 98(3H, s), 2. 35 OH.m) , 
2. 76 (1H, m) , 4. 35 (1H, m) , 4. 51 (1H, m) , 5. 43 (1H, t , J=6. 5) , 
5.70(lH,s),6.22(lH,s) 

tztzV. *^nrtcos«-S«, ldtiris, m«# 
[§£y£#l2] 

T-^fD7? h>-2 — f;M^^»JV-ht2-^ 

10 0ml Ot77773Cr-^fn7^h>- 2 - 
-f;M^^UU- H3g (17. 6mmo 1) , 2-* 
f;i'-2-7y7>f;W5'^Jk-h3. 5 1g (1 

4. 4mmo 1 ) . -?{f*.*?y ?7>? — y— n— , A I 
BN7 8 8mg (4. 8mmol, 1 5mo 1 %) . 

10. 7 ml £An&&giJif?ffl»T 701^? 

8mm&#Tz>. %*>nrziti&<Dm^mi&$:. soom 
-zmm&mmh. 4 5tcDX$t-^>T6raftis 

}£®l#©£l^«6lCS£K:2gfT-s>T, 4 5'C©ia*- 

5. 3 5 g (8 2. 2%) . 

[0 0 6 6] ' H-NMR»CJ;DSa^Jt«7^ h> : T 
y?>f^= 5 1 : 4 9T&ofc. 
Mw: 1 4, 9 0 0, Mw/Mn=l. 8 3 (S*^U 

IR (KRS-5, cm') :2913, 1791, 1 
73 7, 1261, 1147, 1103 

[mmm 3 ] 

WK*Jfi^2T-&^L,fc*S^*PGMEA C/a tf 
LT8wt %<Dy --JJ-UyZ h 

fctti:2w t %c7)hU7x— ;wx;U7*x^a h >j ^ 
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4 )l^Tifiigbfc&, HMDS$&JI£|gb#:->y ri 
>SS±lC7.tf>n-hL, 12 0tT6 0^UA- 
i7*ffV^ 0. 7 MmJP©lxv?x h«JK<£^Lfe. d 
nSKrFX+->-7l/-+fXf'^A (NA=0. 4 5) 

-?myti>rz'&, 1 1 o*ct6 oti>ra^-^L, 2. 3 8 

SSOf^^W^-^A/WHDt+vH (TM 

ah) 5it&$r?itgt&, K-f*>*-cy>^b&. ®5t 

130. OmJ/cm' TO. 2 5ttmL/S«L 
fe- 10 
[IU60!I4] 

m&j&rftvft. z.ti&Ar Fx.3rz/-?i>—>fmytm (n 

A=0. 5 5) TIjtl/fct> 10 0^6 0^- 
^L. 2. 3 B%<r>7-Vy^)V7>^:-0^\^ Kn 
**->K (TMAH) f!«?Sigt&> Itt<^->*TU 
>XLft. ®3ti2 6mJ/cm' TO. 2 0 (imL/ 
S***«kb&. 20 

[SIMMs] 

MfHUiSM 2 TB7& bfc&«£-#£ 1 5 w t %OPGM 

U 7Mn^^>7;W-ht2w t JSJlOATb^X 
htVft. unSHMD S jBlftlbfeS/iJ 3 >Sfi± 
tC7.tf>n— hb. 1 2 0*CT6 06>yy^-^.£fT 
V>. 0. 4 m»OU5?7 MB8«»jjil/fc. £tt£A 
r FI*->?1/- !fgftg»Tgftb;fc:&, 1 0 0"CT 
6 0^-^1. 2. 3 8 %o^h^^f L ;PT> ; e^ 30 

KO*-*->K (TMAH) 3i#»cTgi&&, IB 
-f3->*TU >Xbfc. l)K12 0mJ/cm l TO. 
2 0/jmL/S«L&. 
[SIMM 6 ] 

r - P 5 * h > - 2 - -f ;P * ^ £ U ^ - h £ -f y zK 
y I/- h 

1 0 Om 1 otX7 77ni;T-7fn5!!7 h> - 2 - 
•YJkjl^y p-h 5. Og (2 9. 4mmol) i-f 
V^ZJM^^Ut/-h6. 5 4g (2 9. 4mo 
1) , ^7n>n— 5^ >^3tlfcX^— 7— A— , 1 40 
9. 6m 1 <D*?*tt>, 1. 44g (8. 8mmo 
1) ®7'/li7-fV^n=hy^ (AIBN) £A 
n. ^#?K^T7 O t CT8P£ffl8#-rS. 
THFTf*. 4>S©fc Ho + y >£-g7i/fc:l 1©^^ 

y— ;ncjirFbTit38$ii\ ^7X7^;^-TiSgij 

U 0. ImmHg, 4 5^1 6 B# Pal # 
4 9:51 i^J^bfc. ^O*1^024 8 nm{r*> 50 
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»Z>ffi&m*96%. 1 9 3 nmTtt6 5% (MMl u 
m. 5^*«±) T&O, S^tt»CStlTVi-5. 

[0 0 6 7] IRS 8. 6 1 g (8 0 96) 
BfRV*4£mt 1 5 4 0 0 (g^^'JXfl/^ 
J§0 , ftWLg. 1.82 

IR (KRS-5, cm') : 2 9 6 1, 1792, 1 
736, 1250, 1163, 1102 

[nmm i ] 

fftWgMM 6TMtfc*i^#S 1 5wt%C9PGM 

EAMiU SfjJgitttbThyyxr^ux^y*-^ 
Ahy 7fr*a*?>x)\>-fcz-— h£2w t %mz.Ti> 

Zrhy&StS) . £tl£HMD S4BlSS:i§bfc->y n> 

ss±ic7.tr>n— i 2 ot:T6 og>yy^-^ 
*ffv^ o. 4umm<msisx hwmzMf&vrc zm 

£A r FI*->Y1/- tf@^«T@^bfc^. 1 0 0 
*CT6 0&m^—9L, 2. 3 8%C95 : -h5^5 i ;i'7> 
^AA-fh'D^-X' (TMAH) SiffiTSt 
J8K*>#Ty>7.b*:. ®Ii32mJ/cirf 
TO. 2 0tfmL/S*WLfc. 

[0 0 6 8] illl *%m(DUi?X \~Uf&<®>*®.i1Z 
¥i#Sf»llS*S*^t. 01 (A) €#JRT* 

S i««l©«®lcy-h^fb^2*^b, Po 
ly-Si «u->"jn» 134CVDi:it3M 
U 'J >^if©nS©^M^*ftAbfittfc^b-r-5. 

5. *^T01 (B) CjRTJ^C 
bfc^yy^-^^fTV^K r FX+->V@^{C=fc 0@ 
ft&PEBSrfi^ T)VXVmmz£t) 0. 2 5 jtzm© 
/T^— >5*»J*"T*. i©l/^M^->5$VX 
^tbS*ttX^^>ifTWS i^4*5«J:tfPo 1 y- 
S il34l-^>ybPo 1 y-S i&|3:fc<fctfWS 

[0 0 6 9] -1*:*>&AK:J:y "J >£&AbTL 

dd«jScon- a:^6S:^r^. uvxh&mm 

01 (C) CDJ;5»CCVDICJ;y^t;^t7«:^:®»c 
*tc0i (D) £^TJ;5»::ffiHt;jg7£g;£ 

ttX^f>yt ( WS i^4*5«fctfPo 1 y-S ijg3 

3. &irws ij^4 43,£i/^ K?*-;u8£vx^<h 
bT-f*>&Aic<fcyN , &i»B9£^j(&-r5. en* 

m^ffl^.*TJa«tby-h«S*^^l 
(01 (E) ) . 

[0 0 7 0] 01 (F) Kw-ri-SICHIBIttllt 

tl lftCVDtJ:0»*U *I/^h$Mlfct 
^£?TVV ArFl+->7l3fcil;j;DgM 
PEBSffVi, 7WJIil:J:D0. 2 0 Mm©^tM 
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hfc-Jl&MRLA 1 ffig? 1 2 SrJgjfcbN^^ODSfc 
CO 0 7 1] ^fggrm, h&J&fe©— g&£#tjj£ 

T?tt5* h>as#£. $«&2-bh , n+y- r -^ 10 

•V£t&-t2> Z\ t *t pjfglcfc -5. 
[0 0 7 2] 

-e©^l<Dty7-^©{S!l^CB9fHiE: (I) <Dffi&<D 

2 o*;-?-i¥-mz<b*:(DMmzm2<Dmz*£%.tii& 



) #81^1 1 - 1 2 3 2 6 

22 

t. ^yv-ijjc^a^w-a-fig©^ ^-rnt> so 

fc. Hl^t^-S 2-th'D+y-r -Zf^U^i; h > 

TZtzib. A r FX+yVk-foi^&g^gog 
•5. 

mi] (a) ~ (f) a, ha^ts 



1 




2 




3 




4 


ws ijgc 


5 




6 




7 


CVDSftI 


8 




9 




1 0 




1 1 


mmtmm 


1 2 





( 13 ) 



1 1 - 1 2 3 2 6 



[01] 




(51) Int. CI. 8 Bftg'Jffi^. 
G 0 3 F 7/033 

7/039 6 0 1 

7/30 

7/40 5 2 1 

HO 1 L 21/027 
21/3065 



F I 

G 0 3 F 7/033 
7/039 
7/30 
7/40 

HO 1 L 21/30 
21/302 



6 0 1 

5 2 1 
5 0 2 R 
H 



